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papers of 1837 were mostly “folios of four pages” each containing six
columns, one journal now represents eight journals then.

Much of the type used is smaller than formerly, and several new sizes
have been introduced, chiefly for advertisements, with a view to getting as
many lines as possible in a column. The faces of new founts have some-
what altered, with the view of doing away with the kerns, which are so
liable to break off in beating the stereo flong. During the last few years
the tendency has been towards greater legibility of face, broader and
heavier founts being preferred to the light and condensed ones formerly
in vogue. This change is in itself an improvement. Italics are being dis-
used, to a great extent, for proper names, such as those of journals, ships,
etc—a change which is also to be commended. Iong articles, such as
speeches, are broken up into paragraphs with cross-headings. Following
the American style, bold jobbing or titling founts are used for the head-
ings of articles of news, although we do not yet occupy one-third of a
column with headings to an item of the same or of less length. Fancy
types are more freely used in the advertisement pages, and blocks are
more often permitted. Not many years ago, many a first-class daily paper
would accept at no price an advertisement set up in jobbing types and in-
cluding a block. Nowadays, an advertiser can usually get his matter set up
in the office of his advertising agent in any style he pleases, and it will
be admitted, if he pays for it. Illustrations are far more numerous than
ever, and, although they are printed on fast rotaries, are infinitely superior
to the illustrations occasionally given in the early years of the reign. This
is particularly conspicuous in the beautiful and most artistic illustrations
which from time to time appear in the “ Daily Chronicle” They are sharp
~ and bright, bear plenty of colour, and are printed without the slightest slur.
They show what can be done with process blocks even on the fastest
web machine.  But not only as regards illustrations, but in general typo-
graphy, it may be claimed that our newspapers are the best in the world,

and they have become so by the steady progress of the last half century
in the mechanics of the art of printing.
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It began soon after 1828, when Charles Whittingham became associated
with the publisher and bibliophile, William Pickering. These two men were
continually in each other’s society, ever planning some improvement in book-
making. The late Henry Stevens describes them as “working for many
years harmoniously together. It was their custom to each first sit upon
every new book, and painfully hammer out in his own mind its ideal form
and proportions.  Then two Sundays at least were required to compare
notes in the little summer-house in Mr. Whittingham’s garden at Chiswick,
or in the after-dinner sanctuary, to settle the shape and dress of their
forthcoming ‘friend of man’ It was amusing, as well as instructive, to see
each of them when they met pull from his bulging side-pocket well-worn
title pages and sample leaves for discussion and consideration. When they
agreed, perfection was at hand, and the ‘copy’ went forward to the com-
positors, but not till then.”

About 1840, Mr. Whittingham’s office, the Chiswick Press, acquired an
unrivalled collection of head and tail pieces, borders, and other typographi-
cal ornaments. No other printer in Europe could boast of a similar col-
lection, either in regard to number or excellence. The best books of the
great printers were searched for designs, and these, if approved of, were
copied. Many of them afforded suggestions for better designs, and these
suggestions were carried out. This enterprise, carried out almost without
consideration of its costliness, together with the splendid printing done at
the Chiswick Press, was the beginning of the forward movement in Eng-
land and Scotland. Other printers were compelled to make an effort to
rival Mr. Whittingham.  Previously, their ordinary sa-called ornaments were
mean and distasteful to a degree. They were usually made up of what
we would now call pieces of “border,” but were then called “flowers,” and
were sold by the type-founders at so much a pound. Inartistic printers
formed squares and rectangles of them, in the way in which mosaic flooring
is made. Whittingham’s example changed all this. The founders soon
found it necessary to engage artists to design head and tail pieces, which
were cut in wood, and sold in the form of casts to printers. Even cheap
books at once gave evidence of improvement; and progress has gone on
up to the present day.

In 1843, the era of “old-style” printing was ushered in, and for this
again we are indebted to Whittingham. As mentioned elsewhere, he ob-
tained in that year founts from the original matrices of the first William
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of hard packing, and of overlaying. He initiated, however, another change,
which has been productive of the most important results. He printed on
dry paper. This involved an improvement in ink, for what was adapted
for damp paper was not adapted for dry. He abandoned the prevailing
system of pressing the paper after printing it. The result was a magazine
of a style previously undreamt of. For some years the American monthlies
were, as specimens of fine magazine printing, superior to any in the world,
and this superiority was due to the reforms brought about directly or in-
directly by this great printer. It is only lately that we have attempted to
emulate his work, but to do so we have had to resort to American and
German presses. There are in existence several English magazines which
do not suffer by comparison with any foreign ones; but it has taken many
years to bring wood-cut printing to this perfection.

In this connection wood-cut printing must be taken as covering process
blocks. These have now nearly supplanted wood-cut work. For a long
time one leading illustrated newspaper refused to admit such blocks into
its pages, and at first the refusal was justified. The blocks were hard and
scratchy to a degree, and their lines were often broken.  Typographic
etchings, as they were then called, were used only because they were
cheaper than wood-cuts. In time they were improved, and photography
hastened the improvement. Artists of higher rank permitted their drawings
to be thus reproduced, and wood-engraving entered upon the down grade.
Eventually, the half-tone process was introduced from Germany. Its method
did not long remain a secret, and several firms produced this kind of
blocks. Most of them, it is to be noticed, are now located in the northern
suburbs of London.

The leading illustrated journals now use process blocks, almost to the
complete exclusion of wood-cuts. The popularity of the half-tone block is
one of the facts of the present time. It has even brought into existence
a new kind of literature, depending for its attractiveness upon the pictures.
As a rule, the printing of these blocks is not as well done in England as
in America. Printers account for this by the higher prices paid in America
for printing. This is, to a certain extent, true, but probably the best ex-
planation of our inferiority in this particular is the weakness and insufficient
inking and distributing capacity of our presses, and the ineptitude of many

of our pressmen. Already efforts are being made to remedy both of these
shortcomings.
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While acknowledging this, it is not fair to ignore the high standard of
our general bookwork. It is not inferior to that of any other country in
the world. This is more especially obvious in regard to cheap books, such

as reprints of non-copyright books, issued for a few pence each. They are,
as a rule, in all respects admirable specimens of typography. They are
printed on thin, cheap paper, but it has generally received a fine, but not
excessive, polish, by being rolled before printing. The printing is usually
done without damping, and thus destroying the surface of the paper. The
types make little or no indentation; both sides of the paper are usually
smooth and glossy. The ink is black, and the colour full, but not smudgy.
The type used has been fresh and clear, and the plate taken from it has
been sharp and deep. It may have been printed direct from linotyped
bars, or from stereos of linotype bars, and it may be impossible to dis-
tinguish the type from the linotype. The register is always accurate.
Process blocks are freely introduced, and, as a rule, they are well, if not
quite perfectly, made ready, and brought up. Sixty years ago there were
cheap books, but they did not show these qualities. In every element of
good workmanship, the book of to-day is as superior to that of 1837, as
the locomotive of to-day is to that of the time of Robert Stephenson.
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will be mentioned .presently, invented the modern ink table and the com-
position roller—two of the most important inventions made in the history of
printing. They are shown, somewhat indistinctly, in the background of the
portrait which we present on a later page. Great opposition was at first raised
to the innovation, especially on the part of the pressmen, although the ap-
pliance was calculated to alleviate so materially the hard conditions of
their labour. Chiefly through the perseverance of Robert Harrild, the
rollers were gradually introduced, and ultimately superseded the pelt balls.
Without rollers of somewhat similar substance and qualities modern fast
printing would have been impossible.

The treacle in this composition was used to make the hard glue soft
and springy. The mixture was adopted exclusively for many years, although
it had various disadvantages. A treacle roller, when kept in a dry place,
became as hard as a brick within a month or six weeks, unless the mois-
ture it was continually losing was replenished by daily washings with
water. The continual evaporation and absorption was not only a great
inconvenience to the printer by causing variation in the working of the
roller, but soon destroyed the gelatinising power of the glue. The com-
position then acquired a hard face, which, under the treatment of deter-
gents, broke out into small cracks, often extending over the whole surface of
the roller, and rendering it quite useless.

During the last twenty years much improved compositions have been
introduced with great success, but the old glue and treacle roller
is not yet obsolete. These new compositions do not depend on moisture
for maintaining their softness and elasticity, but on fluids that do not
volatilise or evaporate. =~ The principal ingredient selected is glycerine,
which is a permanent liquid, and will not volatilise or lose bulk under
ordinary conditions.. Few things in the history of chemical industry are
more wonderful than the enormous development of the use of glycerine
for manufacturing purposes. A few years ago it was actually thrown
away as a waste product—now it is in various ways regarded as one of
the most useful if not indispensable materials to be found in the print-
ing office.

The printing of every single sheet of paper, on one side only, by
these hand-presses involved no less than nine distinct operations. These
were : Inking the roller; inking the forme; laying the sheet on the tym-
pan; flying the frisket and laying it down on the forme; running in the
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forme under the platen; taking the impression by depressing the platen;
running out the forme; lifting the tympan and frisket; releasing the sheet
and placing it on the bank. When a sheet of bookwork was printed on
both sides, all these operations had to be gone through over again
before it was “perfected” As may be expected the process was not
only very laborious but very slow. Two men—one pulling and one beat-
ing—could produce at a wooden press about 75 impressions per hour. At
a Stanhope press, with one man rolling and the other pulling, the output
was about 150 to 200 sheets per hour; the Columbian and the Albion
presses raised this only slightly—so that 200 per hour was very good
work ; indeed, even this could not be maintained for long, even when,
as was the custom, the men took in turns the two operations. Sheets
that had to be printed on both sides were turned out at half the speed
named, as a second printing on the back was, of course, necessary. Ac-
cordingly one hundred sheets per hour was the largest number that could
be printed on the hand presses in use sixty years ago.
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machine, in which the type forme is placed on a flat bed, on a carriage
which travels backward and forward. At one point in its journey it re-
ceives the ink from composition rollers, and at another it is brought, with
the paper on the top of it, under the pressure of the cylinder. There are
elaborate mechanical arrangements for ensuring a regulated supply of ink
to the rollers, and giving a firm unshrinking pressure on the types. The
other class of machine is known as the small platen machine. The platen
and the type forme are in a vertical position perfectly parallel to each
other at the time of impression. The paper being fed in between them,
they are brought gradually together, and their degree of proximity is so
regulated that the platen gives a quick but perfectly solid impact upon the
forme. The attendant simply lays on and takes off the sheet; all the
rest is done automatically. Some presses of this kind have a mechanical
delivery, so that feeding them is all that is necessary.
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inventors still in use which embody the rotary principle, with the variation
that the type receptacles are not fixed on a horizontal revolving disc, but
consist of grooves in a kind of revolving vertical pillar.  Such machines
are capable of being worked at a much higher rate of speed than the guide
plate machines. The drawback is their liability to cause a great deal of
damage to type. If they are not perfectly adjusted, kept in a proper
state of repair, and worked by the most careful, experienced, and circum-
spect operators, they may break from time to time a very considerable
weight of type. This item of breakage greatly detracts from—if it does
not altogether neutralise—the economic advantages that are claimed for
machine type-setting. Even if the type is not broken, it may be worn
unduly. The edges are often rounded by f[requent passage through
grooves.  The wear especially occurs to the feet of the type, and one
result is that they go “off their feet” and occasion a variety of troubles
which all printers can appreciate.

It would have been gratifying to chronicle the fact that type-setting
machines, considering their great ingenuity and the immense labour and
expense that have been devoted to making and introducing them, had
been as successful as printing machines; but such is not the fact. Their
use is extremely limited, and is becoming less and less. They are so
delicate and so complicated that they are very expensive; and their ex-
pensiveness does not end with their first cost. It is largely increased by
the percentage which has to be allowed for repairs and for breakage of
type. A machine, with its auxiliary distributor, costs from £350 to £500
and upwards. As a rule, only one size and face of type can be advan-
tageously composed with it. Now, a book printer generally uses ten or
more sizes or styles of book-type in his work. The cost of buying an equal
number of machines would be very great, if not prohibitory. If a machine
of this kind is to be even moderately remunerative, it must be kept con-
stantly running, but there are few offices comparatively in which machines
could be kept going without a stoppage for copy or letter. When they
are idle the loss is heavy, not only in regard to the capital invested in
them, but the waste of time of the operator. In hand-composing a man
may have, during one day, to work from half-a-dozen different pairs of
cases, and no time is lost in changing from one to the other; but when
machines are used, every change is a loss. The cost of running machines
and the high rates of wages demanded by skilled operators, is another
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is seen emerging from the machine a bright metal bar, which, on being ex-
amined, will be found to present on its edge a line of reading matter—the
exact equivalent to a line of type, as far as the printed impression it
makes is concerned. Once started, successive bars are ejected from the
machine with extraordinary regularity and rapidity. These are collected on
a galley, like lines of movable type, and they go finally to be stereotyped
precisely as type matter is stereotyped. The operator taps the key, the
machine does all the rest. And here comes in the wonderful advantage
derived from the transformation of the scene in the composing-room. Each
operator produces from six to eight or ten times as much composed
matter as any type-setter could achieve, and does it without type. Within
the five square feet which he and his apparatus occupy, there is as much
composition executed as could be obtained from frames and cases occupy-
ing more than as many yards.

This apparatus is known as the Linotype machine—a word whose de-
rivation is tolerably obvious. Remembering that it makes its own type—
or rather, does without it, which is quite as good, if not much better—
that it composes and distributes, that its operator is his own type-founder,
his own compositor, and his own distributor, it may justly be regarded
as the greatest mechanical marvel of the last sixty years. Indeed, it would
be right to go much further than that, and to say that it is the first
really great improvement in typography—apart from the printing machines
we have already mentioned—since John Gutenberg, the discoverer of letter-
press printing, invented the mould and the matrix whereby he produced
movable interchangeable types capable of combination and re-combination
to an unlimited extent, and which formed the really fundamental principle
upon which typography itself was based.

This wonderful result is effected by a machine of multitudinous parts—
nearly two thousand separate pieces of metal, in all the shapes known to
engineers—but one which is, nevertheless, remarkably free from complexity.
Indeed, the manner in which it does its work may be understood readily
by anyone possessing the smallest modicum of mechanical information
The product of the Linotype appa-
ratus 1s a bar, like that shown in the
engraving. The length of the bar bl T e
may be varied at will; for instance, A LINOTYPE BAR.

the longest lines in this brochure are set to a measure of 30 ems Pica,
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bottom and at the side to make it range evenly with a line of ordinary
type. Bar after bar is thus formed with the greatest rapidity, and each
is pushed forward on to a galley, whence it is taken to be made up.

Now, if this bar, which is in reality of the nature of a stereotype,
had been cast from movable types, each of these would have had to be
separately replaced in the case. Hence would arise the necessity for
another time-consuming operation—that of distribution.  Distributing may
occupy the compositor about one-third of the time that he was engaged
in setting the matter. To put it in another way: Suppose he is paid
for setting one thousand letters the sum of sixpence. Out of that he
will have spent one-penny's worth of time in justifying, and two-penny
worth in distributing—so that threepence is the nett price of the actual
composing. But the Linotype machine calls for no help whatever in dis-
tributing or replacing its matrices. The line is carried up and the spaces
dropped out. The matrices are hung upon a bar of peculiar shape, having
projections which, in conjunction with the little steps like the wards
of a key, shown in the block of a matrix, suspend them until they are
over their own proper receptacles, when, the support being withdrawn,
they simply drop into their places in due order, ready to be re-used in
the formation of another linotype. .

The working conditions of the compositor have been vastly improved
by the introduction of this beautiful machine. No greater contrast could
be imagined than that between the irksome labour of the old-fashioned
type-setter and the cheerful, intelligent work of the modern linotype
operator. The former stood at his case nearly the whole of the live-
long day. The latter works seated. The one had his left hand per-
petually occupied in holding his metal “stick,” and the fingers of the
other employed travelling around the boxes, picking out the ofttimes dirty
and dusty types, adjusting them in his stick, and stopping every now and
then to justify. The other merely watches his copy and taps his keys
with a finger of either or of both hands. The two pictures need not be
elaborated ; every printer knows the tediousness and the monotony of the
old system of type-setting.

But the Linotype has not been brought into our printing offices merely
to ameliorate the lot of the compositor—excellent as such an object would
undoubtedly be. The machine has as its prime object the production of
composition—in every respect as good as any other kind of composition,
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more widely than at present education, intelligence, and morality amongst
Her Majesty’s loyal subjects. As Mr. W. E. Gladstone declared on being
shown a Linotype machine, “It is a machine from which I cannot but
anticipate effects equally extensive and beneficent to mankind.”
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liquid metal was poured, and from which it could be extracted by
opening the cube” The type-caster was provided with a little furnace and
a small cauldron of liquid metal. At his feet was a small heap of coals.
His ladles were of various denominations, according to the type to be
cast—varying from one which held a quarter of a pound of metal, to the
smaller, but much more frequently used one, which held about as much as
would go inside a small hazel nut. With the mould in his left hand, the
founder with his right dipped his little ladle into the metal, instantly poured
the metal into the hole of the cube, and then, in order to force it down
to the matrix, he jerked up the mould higher than his head. As suddenly
he lowered it, and by a quick movement opened it, shook out the type,
closed the mould, re-filled it, re-jerked it in the air, re-opened it, and by
a repetition of these manceuvres each workman produced from 400 to 500
types per hour. By the convulsive jerk the liquid was unavoidably tossed
about in various directions, yet the type-founder performed the scalding
operation with naked arms, evidently in many places bearing the marks of
severe burns.

As soon as a sufficient heap of type was cast, it was placed “before an
intelligent little boy, whose pale wan face sufficiently explained the effect
that had been produced upon it by the antimony of the metal” He
broke off the jet of metal left on the foot of the type; and it is observed
as an incident of the occupation: “by handling new types a workman has
been known to lose his thumb and fore-finger.” By a third process the
types were rubbed on a flat stone, which took off the roughness or “burr”
from their sides. By a fourth process the types were set in a long com-
posing-stick, with their nicks uppermost; and by a fifth process the bot-
tom extremities were smoothed by the plane. The last operation was tell-
ing them down and papering them up.

This primitive process was for many years maintained with stolid perti-
nacity.  All proposals for improvement were at once. discountenanced by
the type-founders of the day, who being few in number had a very good
understanding amongst themselves, and they were strong enough, and
wealthy enough, to crush any attempt to introduce machinery into the busi-
ness. In the reports of the juries of the Great Exhibition of 1851, it is
related that some years previously Louis John Pouchée took out patents
for Great Britain for a machine for casting type whereby, it was claimed,
about 200 types could be cast at one operation, and the casting operation
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centuries. He induced his printer, Whittingham, of the Chiswick Press,
to go to the oldest English foundry in existence—the Caslon Foundry—
to ascertain whether there were any matrices in existence from which
types of the required style could be cast. Happily a number of punches

of Caslon I. had been preserved, though without the slightest expectation

of their ever again being brought

into requisition. The firm consented
to supply a fount of this type, and
there was soon such a call for it that
The

demand induced other founders to cut

an entire series was produced.

founts presenting the characteristics of
the old style, and these have ever

ERRIESPECTING their interior polity, our
J D3| colonies are properly of thefe three forts
’:...'1_3 1. Provincial eftablithments, the confti-
tutions of which will depend on their refpective
commiffions iffued by the crown to the governor
and the inftru@ions .which ufually accompany all
commiffions; under the authority of which their
provincial affemblies are conftituted, with power

v

ORIGINAL CASLON FACE REVIVED IN 1837.

since maintained their popularity. The specimen annexed is reproduced
from the magnificent volume of Specimens of the Original Caslon Old
Face, issued during the present year under the auspices of Mr. Thomas
W. Smith, the present principal proprietor of the historic Caslon Foundry

Space here is too limited to admit of reference to more recent changes
in type fashions, with one exception: the Kelmscott Press type of the
late William Morris, and of which we present a specimen.

KELMSCOTT PRESS.

Secretary: H. Halliday Sparling, 8, Hammersmith Terrace,
London, W.

These types

SIDONIA THE SORCERESS, translated from the German
of William Meinhold, by Francesca Speranza, Lady Wilde. In one
volume, quarto, 456 pages, in Golden type, with borders, flowered
letters, and other ornaments. In black and red. 300 to be printed. 10
on vellum. To be published by William Morris, at Four Guineas,
bound in vellum of extra quality, with silk ties.

are designed on the styles favoured by the early Venetian printers, es-
pecially of Nicholas Jenson. Mr. Morris designed his own founts, and the
types were cast for him at the Fann Street Foundry of Sir Charles Reed’s
Sons. Several other private presses have since arisen, and these, too, have
had founts designed specially for their own use.
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Type-founding is no longer a mystery. Hundreds of printing offices
now possess their own type-casting machines. The manufacture of these
has become a special branch of the engineering trade. Matrices can be
readily bought; there is no secrecy as to their production now. Many
of them are not cut by the old, laborious, slow method; they are electro-
typed at a trifling cost. The beautiful faces of the Linotype founts are
cast from matrices made from originals produced by a machine of recent
invention, the sole use of which is in the hands of the Linotype Company.
As this plan can be applied not only to body founts, such as romans used
in books and newspapers, but to fancy founts of the most delicate and
beautiful kinds, it may ere long quite revolutionise the art of the punch-
cutter, and introduce many much-needed improvements into the type-found-
ing business itself.
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the art, although it had been twice invented and practised, had fallen into
disuse, and might be said to have become unknown. Earl Stanhope, who
has been mentioned in connection with the iron press which bears his
name, recognised the utility of stereotyping, and went to Tilloch and
Foulis to obtain practical instructions from them, associating himself also
with a London printer, Andrew Wilson. The result was that in 1802 the
“plaster ” process of stereotyping was perfected. It was the only method
in use in the year 1837, and is not altogether abandoned, even up to the
present day.

In plaster stereotyping the first operation is that of taking a mould
from each page of movable type. Each page is locked up in a separate
chase, and it is essential that no particle of dirt or other substance should
attach to the bottom of the types so as to prevent them being completely
level upon the surface, and that the latter should be perfectly clean and
dry. The page is placed upon the lower part of a moulding frame, hav-
ing previously been rubbed over with an oily composition, and plaster of
paris (gypsum) is poured evenly over the whole surface. This sets very
quickly, and soon becomes perfectly solid. It is next removed from the
surface of the types, in which operation much neatness of hand is required.
It requires some dressing with a knife on its edges and is fit for baking
—a process which requires a good deal of accurate knowledge. The
oven, in which the moulds are placed upon their edges, must be kept at
a very regular temperature, for if it be too hot the moulds warp.

The process of casting begins when the moulds have baked sufficiently
long to be perfectly dry and hard. The principal utensil is a casting-box
at the bottom of which is a movable plate of cast-iron, called a *floating
plate” Upon this plate, the face of which is perfectly accurate, the mould
is placed with its face downwards. =~ Upon the back of the mould rests the
cover of the casting-box, the inside face of whose lid is also perfectly true
The cover is held tightly down in the mould by a metal screw. The
moulding frame being thus placed in the casting-box, the latter is im-
mersed in an open copper or vessel, holding ten or more hundredweights
of metal—chiefly antimony and lead. There are holes in the corners of
the cover of the casting-box, through which the liquid metal finds its way
into the hollow within. At the instant when the box is plunged into the
metal a bubbling noise is heard, which is occasioned by the expulsion of
the air contained within the box. After having remained immersed for
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about ten minutes, it is steadily lifted out by a crane, and swung to a
cooling trough, in which the under-side of the box is exposed to water.
Being - completely cooled, the caster proceeds to remove the mould from
the casting-box. The plaster mould, the plate moulded, and the floating
plate are all solidly fixed together; and the metal, by its specific gravity,
has forced itself under the latter, which it has consequently driven tightly
up against the ledges of the mould.  The mould has in the same way
been driven tightly up against the lid of the casting-box; and the notches
in the ledges of the mould have at the same time admitted the metal
into the minutest impression from the face of the types. The caster now
breaks off the superfluous metal and the ledges of the mould with a
wooden mallet. The mould is, of course, destroyed, and if another plate
is required another mould must be taken from the types. The plate may
now require to be “picked "—that is, if the open spaces of letters have
become filled up with little globules of metal, they have to be cleaned or
picked out; if any impurities fill up the lines of a wood-cut, these like-
wise must be removed. The backs of the plates are planed to produce
a uniform thickness of metal by a special lathe. They are finally
mounted, and made type-high by being fastened to wood, or fixed on
metal blocks.

Just previous to the commencement of Her Majesty’s reign most of
the newspapers made huge strides in regard to circulation, and the me-
chanical ingenuity of engineers and others was taxed to the utmost to
provide greater facilities for producing the largest possible number of
copies in the shortest possible time. In 1846 there was introduced into
England by an Italian named Vanoni—by trade a maker of plaster casts
in statuary—a system of forming moulds in papier-maché. It had been
a short time before practised in France. Another Italian, James Della-
gana, became acquainted with the system in Paris, and came over here to
set up a stereotype foundry.  He soon became the most successful
stereotyper of his day. In 1855 he patented an invention for casting
solid metal plates type high, and also devised a system for casting these
plates hollow inside, but still type high, by the use of a core in the cast-
ing-box. In 1861 he patented a rolling press for taking the moulds—a
great improvement on all previous methods. Between 1856 and 1859 ex-
periments were being made, which led to the most important and perma-
nent results. By 1860 the change from movable type to stereo plates for
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an improved kind of saw, which renders the use of a separate trimming
machine unnecessary. The plate is finally placed in a machine which
planes the back so that it may fit the cylinder of the printing machine
with perfect accuracy. A single stereo plate for one page of a morning
newspaper weighs about 56 lb. The small illustration on the previous
page shows the matrix and the finished plate ready for the machine.

The beautiful art of electrotyping, as a method of obtaining fac-simile
plates from type or wood-cuts, is distinctly an invention of the Victorian era.
It was in 1839 that a paragraph headed “ Galvanic Engraving in Relief,”
in the “Athenzum ” announced that “while Mr. Daguerre and Mr. Fox
Talbot have been dipping their pencils on the solar spectrum [a reference
to the recent discovery of photography] and astonishing us with their in-
ventions, it appears that Prof. Jacobi, at St Petersburg, has also made a
discovery which promises to be of little less importance in the arts. He
has found a method—if we understand our informant rightly—of converting
any line, however fine, engraved on copper, into a relief by a galvanic
process.”

The process of electrotyping as carried on in a large establishment
mvolves the use of a good deal of machinery. A moulding case is warmed
and placed on a level iron table, and when melted, beeswax is poured into
it from a ladle. After the wax has flowed quite level it is rubbed over
with black-lead and polished by means of a soft brush, after which it is
ready for taking an impression of the block or page to be reproduced.
To make this mmpression, great and steady pressure is needed, and this is
obtained from the moulding press—a massive iron frame having a planed
bed, over which is a fixed head. There is a projecting table on which
the case of wax and the forme of type, which is also black-lcaded and
brushed, are arranged before sliding them in the press to receive the pres-
sure, which is put on them by raising the bed against the head-piece.
After the press is opened, the case and the forme of type are withdrawn
and separated. Sometimes a light impression is now taken from the wax.
It is next placed on a table for the process of building, which consists
in running melted wax on such places of the mould as correspond to
blanks in the forme. It is done with the building iron, which is heated
and applied to a strip of wax, causing it to melt and flow down on to
the blanks. The mould is now ready for black-leading, which is neces-
sary to give it a conducting surface and cause the copper to be gradually
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but by minute dots. The illustration, “ Photographic Studio,” is an example
of this style of process block. The dots are not always detected by the unas-
sisted eye, but they can be readily perceived by the use of a magnifying glass.
This texture is produced by means of a screen placed in the camera be-
tween the lens and the negativee. The scrcen may be formed by two
sheets of glass attached to each other, each having upon its inner surface
a series of minutely-engraved parallel lines. On one plate these lines are
vertical, and on the other horizontal, or they may be engraved diagonally,
to the right and left respectively. The engraved lines cut up into minute
squares the image of the picture as it appears in the negative. The sub-
sequent processes for making the tone block are substantially the same as
for the line block. In order to “bite in” the plate it is passed through
weak acid and rolled up with ink. It is then laid in a stone trough con-
taining an acid solution to be “deep etched "—that is, until the acid has
eaten away all that is necessary of the darkest portion of the picture.
Every plate goes through several baths, between each of which it is dusted
with an acid-resisting powder, and proofs are taken during the progress of
the work.

The introduction of the half-tone block has almost revolutionised modern
methods of printing. The old conditions of using damp paper and a
blanketed cylinder have had to be abandoned, and a special paper produced
to suit the new kind of illustration. A wood-cut is almost as easily
printed as a type forme, on account of the high relief of the surface, but
the tone process block is so slightly in relief that its depth is not appre-
ciable to the touch. To obtain a finc impression super-calendered paper
has to be used, in which all the microscopic interstices have been levelled
up by filling them with a calcareous deposit, and finishing by heavy roll-
ing. The printing machine has had to be re-modelled by making it three
times as strong to bear the strain of the rigidity of the cylinder when in
contact with the hard copper blocks.
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was the varnish prepared; in a similar inconvenient and rough way was
the ink itself compounded by men who ground up the pigment and vehicle
on a stone or marble slab by the aid of a muller. The labour was
tedious and slow; but pounds of ink only were made and used then,
where tons are used now.

In the entire range of the industrial arts there are few manufactured
products which demand more skill in the technical operations than modern
ink-making, or one in which such extraordinary care is rendered neces-
sary if satisfactory results are to be attained. Each of the manufacturing
operations peculiar to ink-making partakes of a scientific character to a
marked degree.

A modern ink factory comprises many separate departments. In one
there will be a series of receiving tanks and a row of vessels used in
the production of phthallic acid—a compound of carbon, hydrogen, and
oxygen, used chiefly in the making of aniline colours. It is obtained from
naphthaline, which, on being attacked by nitric acid yields this acid, and
a series of nitro-substitution products. There will be probably appliances
for making nitric acid.  Saltpetre (nitrate of potash), and sulphuric acid
are placed in suitable retorts, when by an interchange of components be-
tween the two bodies the solid potash salt is converted into the nitric
acid, while the sulphuric acid has become converted into a sulphate of
potash.  During this transposition between the components used the
nitric acid first rises as a gas, which becomes condensed and flows into
stoneware receivers as a liquid. There will also be provided in the factory
means for the recovery of oil and spirits which would otherwise be wasted.

In preparing and grinding the colour ready for mixing with the
printers’ varnish or other vehicle, great care and attention to cleanliness
are required, for any dust, grit, or other impurity in the colour would
spoil the product. By means of ponderous edge-runners, or vertical mill-
stones, the colour after mixing with the vehicle is reduced to a paste,
ready to be finally ground and incorporated by granite roller mills. Pig-
menting colours are obtained in various ways. Some are solids precipi-
tated from solutions of the various chemical salts; others are produced
by cooking the ingredients, while others are obtained from natural sources,
as earths, etc. Whatever the source of origin, the solid colour has to be
washed, dried, and ground, if in lumps, before it is fit to mix with a
vehicle into an ink or paint. All these operations are tedious, and demand
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extent to brighten dull reds, and resist the bleaching action of light.
There was blue in a variety of forms, such as ultramarine, which used to
be obtained from the rare mineral lapsis lazuli, but is now prepared by
heating white clay with salts of iron and soda; Prussian blue and smaltz.
There was a variety of shades of green and yellow, with a few browns,
and these were nearly all that were at the disposal of printers.  Since
then an entirely new class of colours have sprung into existence—colours
obtained from coal tar. From this filthy, foul-smelling body, chemical
skill has arrested, or almost created, a vast array of beautiful and useful
products, some of which exceed in brilliancy almost the flowers with which
they vie. In addition to these, so-called “art shades”—blue, green, olive,
and deep reds, subdued or saddened with a small percentage of black—
have come into favour with printers, especially since some of the illus-
trated newspapers issued supplements of reproductions of Royal Academy and
other pictures printed in these subdued colours. The effect, if the shades are
judiciously selected, is very pleasing; but if not, is very ridiculous, as a
print of a seascape in bright geranium-red, a moonlight effect in salmon-
pink, and an ancestral banqueting hall in violet.  Plain black ink on
white or slightly tinted paper is decidedly preferable to any other for the
text of a book, but there is no reason why it should predominate every-
where.  We have quite sufficient and to spare of it in our modern cloth-
ing, whilst in nature, which is the best guide in matters appertaining to
colouring, we find very little black indeed.
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calender, and being reeled off. It is now ready for being sent to the
printing office, if it is to be printed in the web.

For papers that are of a higher quality and are not to be printed
in the reel, further treatment is necessary. If extra finish is required, the
reels are taken to the super-calender, where both sides are glazed by great
pressure and heat. The reels are then cut into sheets. These are taken
to the finishing house, where each sheet is examined, and faulty ones are
thrown out. The sheets are then counted into quires and reams, and
packed.

The largest output of any mill in the world is that of Messrs Edward
Lloyd and Sons’ mill at Sittingbourne, five miles distant from the mouth of
the Thames. It was started in 1877, the weekly production beginning at 50
tons, and increasing year by year, until the quantity made weekly amounts
to nearly 600 tons. The illustration gives an idea of a portion of one of
the paper machine rooms. The machines turn out paper from 100 to 126
inches wide. To give the reader some idea of the quantity produced, it
may be mentioned that about 600,000 miles of paper, one yard in width,

are made annually—long enough to reach the moon and leave a good

deal of margin after returning to mother earth, or, if reduced to a one-
inch strip, the sun, a distance of 95,000,000 miles, could be reached with less
than five years’ output. The annual product, reduced to a yard in width,
would go more than twenty times round the circumference of this planet.
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Messrs. JAMES CLARKE & Co., 13 & 14, Fleet Street, E.C., for illustra-
tions from their booklet, “ How the ‘Christian World’ is Produced "—uviz.,
Delivery of Paper in Reels, Reel Damping Machine, Hoe Supplement Press,
Delivery at Machine, Beating Stereo Matrix, Casting-Box for Curved Plates.
Matrix and Finished Plate, Cutting Rags, Dusting Grass, Raking Out
Cylinder, Breaker, Pulp in Machine, and Paper-Making Machine.

Mr. HoRACE HART, M.A,, Controller, University Press, Oxford, for the
Portrait, from his Memoir, of Earl Stanhope.

Mr. HERBERT LLoYD (Messrs. Edward Lloyd & Son, Salisbury Square,
proprietors of the Sittingbourne Paper Mills), for View of a Reeling Machine
and Paper Machine Room.

Messrs. MACKELLAR, SMITHS, & JORDAN, Philadelphia, US.A, for view
of Room in a Modern Type-Foundry; and the Processes of Moulding an
Electrotype and Finishing Electrotypes, taken from “One Hundred Years,”
a History of their Type-Foundry.

Messrs. JOHN SWAIN & SoN, 58, Farringdon Street, E.C, for views of
a Process Block Photographic Studio, Photo Printing Room, and Etch-
ing Room.

EDITOR, “ British & Colonial Printer & Stationer,” for view of a Colour-
Grinding Room, an Ink Factory, and Paper-Making by Hand.

With the exception of the blocks by Mr. Sedgwick and Messrs. John
Swain & Son, the whole of the process work was done by Messrs. Hare
and Co., Ltd, Bride Court, E.C. The head-pieces to the chapters, the
initial letters, and the tail-pieces are from the collection of typographical
embellishments belonging to Mr. Geo. W. Jones, St. Bride House, Dean
Street, Fetter Lane, E.C., on whose presses the entire book has been printed.

THE ROYAL PORTRAITS.

The frontispiece, “Her Majesty Queen Victoria in Coronation Robes,”
is from a painting in the Royal Collection, by Sir G. Hayter, R.A., repro-
duced in “Sixty Years a Queen” by Sir Herbert Maxwell, Bart, M.P.
Messrs. Harmsworth Bros, Ltd., publishers of the work, and Messrs. Eyre
and Spottiswoode, the Queen’s printers, kindly permitted the copying of
this engraving.

The other portrait, “Her Majesty Queen Victoria in 1897, is from a
photograph taken by the firm of W. & D. Downey, Ebury Street, S.W.
This is a fine example of Half-Tone Process work by Mr. W. F. Sedgwick,
Ltd., photo-etcher, artist, and designer, 236 and 237, Blackfriars Road, S.E.
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